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¥ 



(2) 

1 

(b) h u>^co— jj<DMm±&<kzfj$m<D— giUiic^u 

n > ^xao K-A > h&^ck 0 *€?^Mie«««S 

(c) K-A>hco— «$i/ija>i^'>U3> ^x 
Afc^$1i:*l::^#fci&fln?, ^tt«pre»cto/t:0» 
^xa£8&« (T>x— T^X^y:/^ 

(d) h W>^^^m^#lM-e^T^X5 : -^yi:> 

to - (h h - tr > ^£#-r s h u 

(a) S«Miafe^fT«fi*i:^oMlcffitt-rsjKM& 

-r^cfc^^: M/>^^y>Ja> ^XAftlCTj^T^X 
"T* y :/ tr Brft»<o P J£ F- a > h^&fts P ^ 

(b) p m*s u ^ >»firt Kttirr s f u >^coj^M*3i; 
a« ±. £ -> u n p ?g f - a > f mm& 

(c) K—/t>h«ff^U3>Jl3^e Fl/>^OM£IS*3cktf 
JSM \Z&Wi £ ii" 5 £ P ^> U n >Mfo Srj&J&T S X t- 30 

(d) hl/^^^Bim^MT^^-r^X^^^^. 

[«f*3B3] RhU>^&»5000^->^XhD-A<Z>SI 
2<hU ^05000—10, 000^>^X FD — AKKOiHi: L 

M*B4] K^Un>H&400 -500 t>^Xhn- 
[ff^3i5] ^r>U3>/i£:400 -500 t>^hO- 40 

^a< x &sats*si:*v^T, 

(a) mzmm£m&&&&mm&*mm'rz>j&m&m 

U ^^*«rt©Sl»tt««&#FWO»2IStt«« 



&ffl¥4 -217344 

2 

(c) ^ i#m^co^^^^>>jri>^^^S^^ilj 

(d) It H/>f&SS*#*Kt*»tSXf!y 

(e) JB2»ttfli«fc*l**^SC5 1 ^*;u*^fl6U SB 
1 2 iif^t^J^«t5Xf7 7 
<L, ^^^ch^^^T^CMOS^AWX^yj^o 

[il#B7] 

(a) HL&mmtiigmttls* ^OPfyUa>l^(Z) 

k 2 fsitt««s:N^#FW<o» 1 «tt***>5H«irrs 

£ 3^^-55000— 7000^>yx N D-A^CD^^ £50 

oo~io, ooo^->^x ha— Am^mommhuy^^m 

(b) i M/>ffl(: Pf V'J n >M<t D^t^P « 
&£W"T£400 -500 ^>^x hn-A^coiP^cop^ 
vU3>^^M^Wtc^-T^X^>yy<h> S^rt 
^it^N^^P^y'J 3>l^^Nf 
A-^^ F^>i>X^:feJ;tfP^*;PF^>:yX^£ 
ttS»*l 6 iS^PCMOSxAW X JBJ5fc#ffi. 

CM*® 8] ^*tf)P^F-A>F^£WTSv l J 

(a) > U n >»«rtfcja^fiC3S:ffiSB* J:tfKttff £H 

(b) *hu>^©je»««**r««©a«*nfc«» 

(c) yU3>IfiS**Sft** <HC1 ) ^XJC^^U 
rcg, RlrSlfiTBfSBfKWiai, HC1 fc***®^^^ 

^y'j3>I^I^^^ti:, ^^^5>(c^:0 
y U 3 >M0Pi H-;1> hMi: DA^^P« 

(d) *T©P^H-/1> h*« &->U n >W^S/'J 3 
>m$L \zmm-rz> Xr^^t, 

(e) »^hly>^**-rs^ly-^^Un>aS*M 
im&m9] hl/>^^^?:5000-10,000^>^X hn 

[0 0 0 1] 
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[0 0 0 2] 

fVX-fX, WfcHLSI ( "VLSI" ) 0»O#ira«-C!> 

t-rstoo^AW x&^rstctt, ii^-^kv-u 3 

$tlT^S, VLSI 0>S*O3SiaT«»/hC[>«Ftt-y--f Xte 

[0 0 0 3] Jft«jSffi<Z)lJ-^ 5^D>ilhl/>f$: 

US. CMOSftffifcfc^T, hV>^«»*«fflbT3IS 
ft N 5 1 ir *;MIOSFET(D«sgft o XCD©W^H 

^±<D t! >^a^^ii5< Lfc*§^te^£tfJ (parasi 
tic ) j&ffl5h^>^X^OXl^->3-;l/KfiJEE&«lni$ 

[0 0 0 4] CMOS«fRfc:fcUTKi, -HKfc, -£-<0*teN 

(N-well) tttSPm£tiL&&mt£tlX&r). 
P^*firtfcNMOSFET£J&JEfcU Njff£#Fl*9K:PM0SFET 
£J0J*l/rV>£. CMOS^n-fXfcfc^Ttt, NMOSFET *5 
<£tfPMOSFET liPMftt N^#p$«*tSaVi h 1/ 

— SIS _h"C NMOSFET ^^NMOSFET £PM0SFET #>£PM0SFE 

^©ffl»fctt#ffib^:Ui^Jcb^:Wnii^:&^:U. MO 
SFETCD^I(Z)^S:^TS2^(OhU>5 1 fflffl«. M# 

coy h7>^x^ <hmmw »c^jfc»tts nrc 

^&b7>¥7s& tVX*>ft-W)l>. NMOSFET CI 
«fcO«^XW5>a— ;WH«flE (V ) ^tt^, V 
(segregation constant) , t> b< te^U 3 >3S4£ 

*3 j: n&fl; > u n >«a-r >^7x-x(:^5ni, 

^TlC&T£i*S$!)££-r *. PMOSFET l£*tLTfcJU {13 
t»f/Mx,fcD»^ v (£D*^H<z>M) 



(3) #1¥4- 2 1 7 3 4 4 

4 

[0 0 0 5] «K-t:>^©fe^*H V £TF<0 
y-MlflETr/HX^nfci:^, NMOSFET C0*:7ttffi 
£?gfL (upset) Sifli h5>^X^©fi^ 

fet <d v £JMusi«iMgj&**D, zmsart-rs* 

10 b-^>bXb-^'T^Z.tX$>^ 0 

[0 0 0 6] h7>^X^ t7l»©l/^;Hi^t 

14 (inverse narrow width behavior ) £JJWJi" %><D\Z 
[0 0 0 7] hl/^iSH (hl/>f « 

tum&nz. z.nz<Dmm&Mijum>bi'>3 L mm\z 
mmk?,Ty7\z&vnt>nz>iA. *%mz&^xu, 

[0 0 0 8] ffi&<0&fiK:fc«£>, *»*fA>f^<Z)BS 

^ awfcfcuTWu m*bu>3 L *mft'?z>z-L&mzm 

^JA^ IEEE h^>lf^->3> Xl/^hD> 
-firX (IEEE Transaction Electron Devices ) > 1987 

*£2/3, \z»m<Dy± (Fuse) ufriz&zfajc "mmm 
m&mm?zrc&<D#a>&xmmz&zmv^ffimij 

fcfe (A New Isolation Method with Boron Implanted Si 
40 dewalls for Control 1 ingNarrow WidthEf feet ) " \Z\% 

i:^$B«snr^5^ awaits nT^*a-A«« 

<D»-&tta*-f >^ij (ion channel in 

g) &mt>-?Tc®s y'Ja> ^xASffiKAIfrSfcf 

$ n^ii h i/ >^mm<omx\t b u y^mmox k> 

50 bU>^<D 4^<D^X<DM\Zl i Jtm<Z>ft&X&A*rZ>& 
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5 

^Stts. iedMt-^x*;u ^yxxh (IE 

DM Technical Digest ) , lSK^fcflBttOWt^ (Shib 
ata ) HfrlCcfc-SSfc*: "*#tfy h 5 >y ^ X 

^^UCDfSWcCBOX Mm&ffi (A Simplified Box(Burie 
d-Oxide) Isolation Technology of Megabit Dynamic M 
emories ) " fc*3V>Ttt, — «CD«A*MICD-f fc? 

h u >^«aa>*«»fcaA-r * - 1 *fr&~?z> 

[0 0 0 9] CVD K-^nfc**1M Ffcb<kth*- 
:/£ U U a £ co46«^#cd h 1/ >^«S 

X (boro-silicate glass;BSG ) £fcte:#n> :/ 

Jl/Ate^XAtD^MT&frS N U>^H£ffi^«tr/WIS 
llif^y^ht, jftcou^h A ^ ->:=.> 

mWL*M&< £.5 \ZtZ>. H-^h HMi 

«<Bttfc«CD«mfc¥«&» (LPCVD ) -C»4»STr#ft 
[0 0 10] K-7 P U^U'>U3> V-XjO* 

> * XA ft \Z mm b h V \Ztf U 5> U 3 > 

5 s * h£U££5£bT^5#:36. gi->'j3>S: 
< d £ fc b (ctf U > U n > £»*-r £ lc»4«9l&ft 

[0 0 11] aw^Dhn^jg^XTS 
[0 0 12] 

[fsW)W)mb«fc3£T*«)H *»««M/>^«i 



(4) «fBHZ4-2 1 7 3 4 4 

« \ z J: a a * CO * ^ & ffi ?H $ i± «fc O t T Z> (7) -6 . 

^ Y*JUM0SPETCD^j5£te— jKO^fetc J: DfT3 «fc o \Z b 
[0 0 13] 

(a) y'Ja> ^X/M^JCS«Mift^ffi«*«ttXJi£ffi 

u>9-*Mf$rrttm\z&\,*T. 

(b) hl/>^co-^co^M±*5J;^#J^McD— gp±Jc 

(c) Hwohw- 8SS^U3>S3&^^Un> »j7X 

(d) k h l/^&fstftttiTsa-rsxfy 

[0 0 14] 

mmm uTmw\z&r>*mwizmz>mm F-tr>>? 

[0 0 15] Slfc*:*«<OVLSI (mSI ) «PMf± 

\zmj£zn&%<D^te\<^t'b%&*v$>z>o 

[0 0 16] CM0S^AM'XteN^*;l^cktfP3 :Lj r^ 

J4iSa«fc*^iTtt, P^^XA±tCCMOS^A^XS:^ 

»9XA*fc»at«rtfcN^#F (N-wells ) 

Fl2&^jsSbfeP^^XA10&^T. CMOS^nirx^lfi 
a hl/>^IJP^yU 3 > ->XAWl:N^#FS 
^bfc^^S. 

[0 0 17] ^2tC*5V^T, ^CDX^^^/^-v K^fc 
\Z, 800 -850 TCcDft^Wai* (CVD ) \Z£K)rty 

ft*i4±tiiei8oo^>^ hn— A<off*<oa<b3i*i6 

5(? ^b^> P^^^*fettN^^^ h7>^£i 
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7 

Cooi8] ^tcgjatc^-rcfc^fc^-f — ;uf«k&a 

yjft (anise-tropical ly ) (CX^^>^ (M£'J) £SSb 

Z>* Sft«fl6, |gttl4:fc<fct^>UD>10£X^>^ 20 

uTBfa©siftmB2i&#-r*«ti m^>«o&»*-t 

SfcWU il^^cfcr> + ^I/^> (freon ) 

A) fiSFe /Oi/Hefc*** (chemistry ) £M^T, 

200 5 U l ;i/*5<fctf200 *7^y F»4fc 

mtPW&frftZ> J -)V Fmt&fr S x y? 1 (etch) 

^^hl/>^20ti CI2/CF4 /0 a *fett CI2/CHF3 
/ , 0 2 /He7 p ^XV^ c fc0200 5U h— ;k 450 «7 y K 2? 
13. 56MHz &£V^3:200 7yh, lOOKHz rf mtiX, 
m \Z Ii5000—7500m©^ > ?X h U—&(DmM<Dm£ <D 

£f£o £O?j8;K:<k085 0 -90° (D^n^^-;!/ (J£ 

g| 3 a£dcMK21&* a r« h U>^20^^ U n > 
#XA<£>®TO&^T. 
[0 0 19] 03^M4 fccfc^T* m&WmfrbU 

cfc^lC, 150 -450 *>#xha-j*<Dm&<Dm^m± so 

mtm (^Dy*-) 14A *h^>^j£«B2345j;r^M/ 
>^WS2i±K:S»«K:j£fi3-&£. 0 5 1:^ 

#ji4A (D«ma8»&»**fcttx-/5 : ->f ufca^T*/^ 

^X^ErMSr^-To ffiihMftft C/ny*-) 14A tf>m 

> U =3 > h U>^-20COj8ftJi«9cOX« < y5 1 >^fc«fc D 
7ct^). h26^C0311R^>'Ur]>^<7>XT--y 
SI 7 fc^l"- 

[0 0 2 0] 1RW^>'J3> ^tf^g^fctM* 
(D#XA02fMil;:te5O : 1£>H 2 0 : HF^^Ic^xaS: 
SbT-r^TCDSW (native) OHfctt&ttHtf?, ^J10 
00^coM^Tift5#fy^CDftMT (in-situ) *>XA& 



4#B8¥4 - 2 1 7 3 4 4 

IC^Tftt^co h U>^(DJimS«B*5J:t/i£S828±fc400 
-500 :t>^X hn—A<OiP*<D#^«6T»V^>U n> 

-¥-<Dftt)Di:bT3j5'J>/»ja>SSrj^«$«a:-5^ 

^*-r^ a hci ^K^^>/^-\zmxLxmmm (2 

^^15^) SiBS, y'J^>I (V~ X) ibXCDix 
^nn^^> (DCS) tPJKF— /^>htbT07jc*rt 

0>SJRS*#^> (B 2 H 6 ) (affi^WSR^jeW^-rtK: 

^At^ £<z>*§3\ hci offiffl*«ase>ra3iT*<5. 

^niiy'J3>^l^^xXACO^)fWI (kinetl 
cs) te> DCS ^£>HCl Ofd-Jfl^cfcD, ^tli>'U^>28CD 

->3 Enucleation) *W^Sn*^6T?*S. 
DCS*5cfc^B 2 H6^X^#A-r^^CDHCl tfXCDzgAtev' 
U 3>If(DZi-^ 'JX-ya >SraS£ii\ ^< It 

0, 3Sl£k: F — y b/c400 —500 t>y*XhP-AcOj? 
*Oy'J n>Ji&fcj20- 30#TJ^3i*^;i££*Tif 
DCS *3J:T^B2H6^Xco^Ami^HCl #X&3$Ab& 
^•^12400 —500 t>^XhD-A0j|^a)yU3> 

$-&^»^i^®^tcT^o b^b, (5**5^^3 

[0 0 2 1] 0 9fcfeVir, hlx>^»^k«32& 

^ntt«2|SMfcfi500 ^*>^X hP 
-ACO^S^Tt"^^ 200-1000^>^X hD~A<7> 

U 3>/XlftyU3> -Y>^^x-X^^T^ 0 ^ 
n^J:tfaft», ®10(D^^41T^cfc3^M/> 

n >co^fC*f bSUOA^y y'&ffi^tS ^ i^lHlig^ 
-tir^o IEI9«-> l Jr3>^30^±^^cO^jb^32^^ 

T^-So ^tC, i^XAl:teoT3>7t- n'JI/CVD 
»ft*34S*aSii:S. -^tC^b^I C*=M--f F) tt 
675 -750 t:c0M^, 300 —700 ^ U 
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#Mfr*>Ttfi?y h$n^>o CVD K34CDJ¥^te 

Kit (densify) b/t*£> (ni trogenanneal 

) %?fo. 

[0022] m$\z^~r&o\zhuy^*n>7*--? 

b:fc<fctfCVD »^*34&|^«ftCXy5 1 /X«/^ (etchbac 

[0 0 2 3] CMOS^A-f ^&»fP"rSfc86fcH, 011fc: 
^■TJ:^^, ^n*niStt*«60*J:tJC62rtK:N^ir* 

h»ftft»46&»«U ^>T, y-h»ffc«Wi 
46<Z>— «±fc*U^U3> y— M8fc#J*£-t*, «tt 
M**60 'vGK * A K J; D mm U n fl^ V - X42& <fc 
tfFW >44£^J&£#£<, 3*&, P^V^;i/ 

?\z-rz> 0 «F-^»^5o*5«fct^52tt-en^np^v— 

£tf F W >&*bU «F*ft*54*J;«56tt*n*n 
P h 7 >>*X ?0M4k%im&£.tttf U U n 

[0024] ±a<7>»anas«jc*3^Ttt, was, a 

J;tfW«©ft*»»^«&««UTli-B^ cms ©ft 



(6) #W4-2 1 7 3 4 4 

10 

[0 1] N^F^tfPf^'J n>S«o— 8Bco»fffi 
0, 

[0 2] «fc*Jf:fc.fctf£te^fi£JBj£U 

c®3] 5/»jn>aisrtc bu>^^vrz^<Dm2 

[0 4] hU>^rtfclMb*JIB*^J«bfc«©H3 0«l 

10 [05] hl/>^W&l/yXM:J:D7^^l 

[06] y'J3>|$:Mt^ Fl/>~PCDg&#^£I£ 

[0 7] i/^x h&5H»^fc«co0 6<z>*ig&^-rBfffi 

0, 

[0 8] hU>^{;y»Ja>I^ITO(:MLfci 
[0 9] yUa>i±i:Wb«*l^iSb, hl/>^ 
20 [0 10] SlViJftiR^^^O^JER^n^StR&^jaT 

[0 1 1] N^^^.^.fcr/P^^^^MOSFET^^L 

10 Pfl^XA 
12 Nfl£#F* 

i4 v&itmnmmtm 

14A iHWDy* 

30 i6 mtmm 

18 7^hl/yXh 

20, 40 bU>^- 

21 ffiSffi 

24 IgftJI 

26 1/yXh vx^ 

28, 41 mmt&*&jie& 

30 y'J^yf 

32 hk>f 

34 CVD F 

40 42, 50 V— X 

44, 52 FW> 

46 y-F tw-f 

48, 56 ^'Jy'j3> y-b 
54 FJI 
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